The aim of this study is to develop compact yet comprehensive multi-component diesel provide an additional pathway to the formation of rich species such as C 2 H 2 and C 6 H 6 . 
Introduction

39
In multi-dimensional computational fluid dynamics (CFD) modelling studies [1] [2] [3] [4] [5] [6] , n-40 heptane has been widely utilised as a single-component diesel surrogate fuel model owing to 41 its cetane number (CN) of 55, which is comparable to those of the actual diesel fuels which
In this section, a sequential procedure is applied to formulate the multi-component diesel 123 surrogate models, as illustrated in Fig. 1 . The procedure is similar to the model construction 124 scheme of Slavinskaya et al. [40] . Here, a 'reduced-then-combined' model construction 125 strategy is employed where the reduced models for each of the fuel components are first 126 derived from the respective detailed models and are subsequently combined together to 127 generate the multi-component diesel surrogate models. As such, the reduced models for each 128 of the components are constructed and may be used for other applications. This strategy also 129 limits errors and complications generated from reducing the combined, detailed surrogate 130 models with more than 3,500 species.
131
The target applications of this work focus on chemical composition match as well as 132 mimicking the combustion and soot precursor formation behaviours of real diesel fuels such 133 as #2 diesel fuel (D2). In this work, the reduced mechanism of HXN is designated as the base 134 mechanism as it is the most abundant and largest hydrocarbon among the fuel constituents. replaced by different models. The approach is similar to the model construction of the 144 detailed mechanisms of n-heptane and iso-octane by Curran et al. [43, 44] .
145
The CN of MCDS1 is calculated using Equation (1) MCDS2 surrogate models as well as size of the surrogate models are presented in Table 2 .
159
Upon the construction of the multi-component diesel surrogate models, the relative 160 contribution of each reaction pathway to the net production rate of each species has altered as 161 compared with that of the respective single-component model. the absolute values, the relative trends of the species profiles computed by the detailed 217 models are reasonably reproduced by the multi-component surrogate models.
218
Comparisons of the ID timing predictions between the surrogate models and DPRF58 are 219 shown in Fig. 3 component is varied to mimic the actual fuel properties, which are detailed in Table 2 .
269
Operating conditions used for this validation exercise are demonstrated in kinetics of MCDS1 surrogate model is sensitive to changes in CN ranging from 15 to 100.
284
MCDS1 serves as a promising surrogate model for diesel fuels with various CN.
285
In the next section, the MCDS1 model is further validated using the D2 fuel data. Its 286 performance is also compared against that of the counterpart MCDS2 which considers CHX 287 and toluene reactions. 
307
In addition, the SVF predictions of D2 fuel using MCDS1 and MCDS2 are demonstrated in fuel jets is provided based on the images obtained from the experiment. In Fig. 5(a respectively. This is depicted in Fig. 6(b) . The apparent differences in the predicted C 2 H 2 366 levels can be attributed to the significant amount of C 6 H 6 produced by MCDS2, which subsequently leads to higher production rate of C 2 H 2 as compared to that of MCDS1.
368
The key formation pathways to C 2 H 2 from C 6 H 6 are described by reactions R5 to R7. [35] Lawrence Livermore National Laboratory Physical and Life Sciences Directorate.
568
Available from: https://combustion.llnl.gov/archived-mechanisms/surrogates/prf-569 isooctane-n-heptane-mixture.
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[36] Golovitchev VI, Bergman M, Montorsi L. CFD Modeling of Diesel Oil and DME O 2 = 15%; CO 2 = 6.23%; H 2 O = 3.62%; N 2 = 75.15% Injection duration (ms) 7 k and ε denote the turbulence kinetic energy and turbulence dissipation rate, respectively 
